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Newport, Rhode Island: the wharves were flooded by the
very high tide of the 23d.

New York City: the highest tide known for forty-five years
occurred on the 24th; much damage resulted from cellars and
sewers overflowing. At 10 a. m. the water had reached a
mark four inches higher than the flood of February, 1885, when
the East River was higher than for a quarter of a century. The
Harlem River rose three feet and eight inches above high-water
mark. Wharves along the Hudson River, as far as Pough-
keepsie, were flooded.

Long Branch, New Jersey, z4th: the damage caused by high
tides along this part of the New Jersey coast is very heavy;
bathing houses were washed away, and wharves badly damaged.

Cape Mendocino, California: the highest tide ever. known
in Humboldt county occurred on the 24th; the water backed
up to a great distance on every side from the main rivers;
from the adjoining hills the lowlands looked like a vast ocean.
At Eureka the lumber mills were compelled to shut down, the
water overflowing the wharves. Thousands of acres supposed
to have been above high-water mark were inundated.

Pysht, Washington Territory, 24th: an unusually high tide
at 2 p. m.; the highest known for several years.
~ Chatham, Massachusetts: an unusually bigh tide occurred
on the 24th; Chatham beach was almost submerged.

Atlantic City, New Jersey, 24th: the tide this morning is
the heaviest for years. Much damage was done to property
along the ocean front. '
" Cape May, New Jersey: very high tides occurred on the 23d
and 24th. Much of the beach front was washed away, and
wharves, ete., demolished and carried out to sea. Railroad
travel was suspended on account of the high water.

New Haven, Connecticut: the highest tide in twenty-nine
years occurred on the 24th; it rose three feet above high-water
mark, and covered the warves.

High tides alzo occurred at the following places:

Portland, Maine, 24th, 25th.

Eastport, Maine, 24th, 25th, 26th.

Narragansett Pier, Rhode Island, 24th.

Ohincoteague, Virginia, 23d, 24th,

Sandy Hook, New Jersey, 23d, 24th.

Cedar Keys, Florida, 22d.

Pysht, Washington Territory, 23d.

Tatoosh Island, Washington Territory, 7th.

Taunton, Massachusetts, 24th, 25th.

VERIFIOCATIONS.
INDICATIONS.

" The detailed comparison of the tri-daily indications for
November, 1885, with the telegraphic reports for the succeed-
ing thirty-two hours, shows the general average percentage of
verifications to be 79.90 per cent. The percentages for the four
elements are: Weather, 84.25; direction of the wind, 76.88;
temperature, 77.23; barometer, 84.83 per cent. By geograph-
ical districts, they are: For New England, 75.48; middle At-
lantic states, 83.01; south Atlantic states, 85.28; eastern
Gulf states, 84.15; western Gulf states, 82.27; lower lake
region, 77.27; upper lake region, 76.66; Ohio Valley and Ten-
nessee, 82.31 ; upper Mississippi valley, 76.11; Missouri Valley,
77.17. There were twenty-four omissions to predict, out of
2,934, or 0.82 per cent. Of the 2,910 predictionsthat have been
made, one hundred and twenty-seven, or 4.36 per cent., are con-
sidered to bhave entirely failed; one hundred and forty-eight,
or 5.09 per cent., were one-fourth verified; four hundred and
forty-nine, or 15.43 per cent., were one-half verified; four hiin-
dred and eighty-nine, or 16.80 per cent., were three-fourths
verified; 1,697, or 58.32 per cent., were fully verified, so far as
can be ascertained from the tri-daily reports.

The percentages of verifications of special predictions for
eertain localities are, as follows:

Omaha, Nebraska (twenty-five days), 84.69; Arkansas,
(twenty-five days), 82.00; Tennessee (twenty-four days), 84.26;
Georgia (twenty-five days), 86.50; Washington City (twenty-

nine days), 79.31; Baltimore, Maryland (twenty-eight days),
86.11; Erie, Pennsylvania, 66.25; Boston, Madssachusetts,
77.50; Portland, Maine (twenty-nine days), 72.41; Albany,
New York, 81.67; Pittsburg, Pennsylvania, 66.67; Cincinnati,
Ohio, 77.50; Louisville, Kentueky, 83.33; Columbus, Ohio,
71.67; Cleveland, Ohio, 57.64; Indiana, 83.33; Oswego, New
York, 63.33; Rochester, New York, .63.33; Buffalo, New
York, 62.50; Milwankee, Wisconsin, 73.33; Chicago, Litinois,
76.67; Detroit, Michigan, 74.17; Toledo, Ohio, 73.33; San-
dusky, Ohio, 67.50; Cairo, Illinois, 87.71; Saint Louis, Mis-
souri, 88.56; Memphis, Tennessee, 80.83: S8hreveport, Louisi-
ana, 87.91; Iowa (twenty-nine days), 76.21.

CAUTIONARY SIGNALS.

During November, 1885, two hundred and fourteen caution-
ary signals were ordered. Of these, one hundred and fifty-
eight, or 73.83 per cent., were justified by winds of twenty-five
miles or more per hour, at or within one hundred rhiles of the
station. Sixty-two cautionary off-shore signals were ordered,
of which number, forty, or 64.52 per cent., were fully justified
both as to direction and velocity; fifty-six, or 90.32 per cent.,
were justified as to direction, and forty-eight, or 77.42 per
cent. were justified as to velocity. Two hundred and seventy-
six signals of all kinds were ordered, one hundred and ninety-
eight, or 71.74 per cent., being fully justified. These do not in-
clude signals ordered at display stations where the velocity of
the wind is only estimated. Of the above cautionary off-
shore signals, forty-one were changed from cautionary signals.
Five signals were ordered late. In forty-two cases, winds of
twenty-five miles or more per hour were reported for which no
signals were ordered.

COLD-WAVE SIGNALS.

During the month there were one hundred and fifty eold-
wave signals displayed. Of these, there were one hundred
aund twenty-six, or 84.0 per cent., justified. In eight cases the
signals were considered to have been ordered late.

RAILWAY WEATHER SIGNALS.

Prof. P. H. Mell, jr., director of the “Alabama Weather
Service,’”’ in the report for November, 1885, states:

The verifications of predictions for the whole area was 86 per cent. for
temperature, and 90 per cent. for weather.

e following roads comprise this system : Western of Alabama; South and
North ; Montgomery and Mobile ; Mobile and Girard ; Georgia Pacific; East
Tennessee, Virginia and Georgia system in Alabama ; Memphis and Charles-
ton; Columbus Western; Atlanta and West Point of Georgia; Northeastern
of deorgia ; Atlanta and Charlotte Air Line ; Western and Atlantic; Georgia;
East Tennessee, Virginia and Georgia system in Georgia; and Savannah,
Florida and Western.

ATMOSPHERIC ELECTRICITY.
AURORAS.

Auroral displays oceurred during November, as follows :

Alpena, Michigan, 7th: an aurora was observed at 7.20 p.
m., consisting of a diffused light, resting on a dark segment,
from which a few small streamers, having an apparent motion
from east to west, were noted ; the display disappeared at 10.30
p. m.

Mackinaw City, Michigan, 7th: an aurora was observed from
9.30 to 10.30 p. m., consisting of a segment above a bank
of_clouds of 30° altitude; the light was of a pale yellow color;
occasionally a streamer was observed to shoot up above the
clouds to an altitude of 65°. At 10 p. m. the sky became
obscured.

Fort Buford, Dakota, 7th: an aurora, consisting of a pale
white light, was visible from 9.22 p. m. until near midnight;
the sky was obscured at intervals. -

Fort Totten, Dakota, 7th: an auroral light, of pale yellow
color, was observed in the north from 8 to 11 p. m. ; the display
was partially obscured by clouds.

Fort Sully, Dakota, 7th: there was a faint auroral glow in
the north between 8 p. m. and 12.30 a. m. of the 8th.

Fort Bennett, Dakota, 7th: a faint auroral light was ob-
served between 8.10 and 11.30 p. m., in the north-northeast,
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Table of miscellancous meteorological data for November, 1885—Signal Service observations.
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Lower lake region. | i i
Buffalo...eessee- " 690, 29.18 |—.15( 29.95 | 30,37 |27 29.59 :13|°_7s 4o.5¢ 3.1 67'51 7 46,0 27.6! g 36. z|39 9,25.I(13 4.oi2683.4535.7 2.66— 0.82( 8,632 W. | 43! sw. 1312022 8o
Oswego .. 335I 29.55 |—.18/ 20.92 | 30,36 |27, 29.57 130.8040.0.4- I.4! 70.7! 7] 4 g IS. 038 33. 9|Sg 721 313: g-9i g§7-7i33'1 :-;‘7,,— 1.09 3, | :;v 34 :e. {1724 Glg
Rochester. el 625{29.24 —. 19! 29.93 30.36 27, 29.57 13.0.79140:51 4.1 7:.5! 7; 48 23. 02 35. 048 1'25 b 6.3: | 3.3;35-z -2 — o.71l 7, 149| . 42 . L1521 g
Erie.......... 681: 20,20 |—. 17| 20.95 | 30.35 127! 29.64 1B 0.71 4o.§_ 0.2 70.5, 7, 49.1 22, 7|29| 35. 0'46 I31.9,I3 .7,:!4%5.7;»:5-o 5. 3,1: 1.37) 8,372 sw. 36 v, 124_24 o ]
Cleveland . .|  690:29.20 |—.18) 20.96 | 30.39 |27} 29.61 12,0.73140.8 1 1.7, 68.3} 7 4:;% 22.1,29| 35.7.46.229.2 =13 4.% 5/81.3 359 4. T 211 8,339, :. 26| 8. 4 gzz 6 2
Sandusky.. 639 29.28 —.18 29.99 | 30.43 27; 29.61 12/0.52/41.2 - 0.2 70.0| 7, 46, 35.5'45.2,29.9.13| 3.8, 9;5-2;33-5 2.75— 0.59 xo, w. | 38 n. |25 lslxsll X
Toledo ... 651' 20,26 ~—. 14| 29.98 | 30.42 izy! 20.59 Irzo 83/42.21 2.8 68.5 7 47.5 26 4 36.842. 1z1.8| 7 34424 3.o|37-2 3.0} 0.24] 6,431 8W. | 32| BW, | 71819 10 1
Detroit... . 66:J. 29.23 |—-15 29.97 | 30:43 :27. 29.60 Izo 8342.xi 4.5 67.1 7 47.7| 28. glzz 37.1138.222.6 7l 2.7, 982.5|37.o z.xgl— 0.31 7,976 BW. | 32| Be. 719rz o
Upper lake region. : | t | !
Alpe'll:{........ og 29.24 ‘—. 11| 29.94 | 30.39 |27| 29.48 Izlo.gr 35.54 3.4 64-; 7] 41.0| 22.127| 3r.1 4;.: 23, Z 2-4l Glgg S‘g;-g 2-56|-— 0.32 2,559- lvl»r. 26 :. g;gzg g I
608 29.27 ,—.08] 29.97 | 30.39 |27, 29.4g 70. 9o|34.6I 3.6 gg. 7. 39-2| 2L.414 30.3.28.4 xg z! 4. 5:g .9|32.z 3.gxl+ o.gg s,ozg . z: . l6:: o
620, 29,26 |— I3 29.95 | 30,36 |27| 29.58 11,0.78,38.94- 1.6} 03.517| 46.31 25.224| 33.7|38.3:26.7,11 3.7,2077 4| +2| 1.63— 1.66 8, nw, % w. 131923 g °
605; 20.24 |—.12 29.93 | 30.37 (27| 20.43 120, 8937.:| 1.4 59.5 9| 40.7 27 olz7 32.9(32.518.4| 7| 3.7 3|s I30-7 2.21— I,22| 7,963 nw. | 28 se, o 22/ 8 o
672 29.19 i—.08, 29.96 ! 30.37 |27| 29.50 | 7!0.86]34-3/1 3.1 652.7 7 39.2 I 13 30.%26.7!14.0 13 g.bg-ﬂ 3. 2,29-5 4 Io":t 1.77| 6,347 :V. zg ne. zgﬂ g [
633 39.24 —.16: 29.94 { 30.39 |27 20.54 12:0.8638.7i 2.8 66'2 7| 43, ° 33. ‘33.627.21;; -7I 3| 3 34-4 3.10-}- 0.43 g,sgx L 3 n'.v :9I 241 [}
661: 29.22 —.13| 29.98 | 30.4I |27| 29.55 | 6/0.86.41.9~}- 3.6 .g 6| 48.7] 27 14 36.7:38.4:23.6(13) 3.9 g7 I z'o z.33|— o.gg , 185, . 24| 8W, 71213 3 4
697 29.16 —.I5| 20.94 | 30.38 |27 20.49 "i°'8937'5 2.6| 59.813| 43.0| 22. 5|14 32.5|37.3120.0112, 2.7 7|3 1.53— 0.60 8,455 W. 33 w. [13j1013 lsl 2
672| 29.24 |—.006, 30.02 | 30.39 |23| 20.52 !11,0.87 32.24 3.2 43.1l17| 36.6] 20.027| 23,2(23.1/18.4(12 2. 2l3081.9|27 5 1,37|— 0.38 6, 110| nw, | 44} ne. | 610 10| 12, 2
| - | |
3; 28,97 (—.06! 30.04 ! 30.42 |24] 45-921] 34.4 5. 013 21.9.40.929.4/16| 4.029188. 7(24.7| 0.64— 0.47 32 n. Blu
1 20,14 |—.03| 30,09 | 30.45 i24 40.2|10; 33.1| O. 7| 20.3 39.5/24.721) 3 6| I|83. 223 2 :.:=:+ 0.67| 5,996 30| 8.
. 1,694! 28.13 —.09| 30,06 | 30.40 (30 50.6i21] 39.1] 10.0'14| 24.4140.624.9| 8 7.1:18(81, 725 7 o.66|— o 24| n,
Fort Buford.. r,930l zgss 30,39 (30 58.0/ g 42.4| 11.9|13] 26.4]46.1/27.5| 8/ 4.0] 5(86.0]29.9( o o 32 W,
Fort Totten.. 15490, 2 30.35 24| 43.7) 9| 31.9| 3.414| 20.5/40.3124.5/16| 3.4123183.7,31.8] 0.90].. 36| se.
Fort Yates... 53.4'10l 4.1 11.7i14] 25.Xl41°7 B ot o Ml S 0.344
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Table of miscellaneous meteorological data for November, 1885—Signal Service observations—Continued.

§ ftm"przﬁgﬁ':&rt‘i.g'f Inches Temperature of the air (in degrees Fahrenhelt). . E Winds,
[ ™ .
° =1 8 a|& e
> « L= [ . . - s ' s .|
2.18 g I 2, Extremes, l?,; g § Extremes. & | Daily ranges. 'E g i E @ 5 %::)Lﬂ;m _E'-:'s E,:‘
Stations. 28 |gu (B 08 g8 8 [ <. g s|1&|§! & |e,|= P ]
o |22 |2E|v8 | p HEEEE x 15 | Al 8| e |88 |%wg 5] 5 |8E|E
£ |SE|ZE1CE |83 | (2| |22 2| 26 H || 8 |24 tle|ld| 2 EIE3(E| £ | |ESER
AR A e R N R A C I AR I S AL B Es 5
2 -1 o 3 mE & |2low] 6 | & i B & | = |4l & |le | @ 2l 8|1 8| ® e e |=| B Elslslsls
B oiE |8 i1m |(R2giR28x% 818 2 A e B A5 5583888 & & |4 BB BRAER
Upper Missiseippi Vauey |
Saint Paul 710.95'33.3/- 2.3| 52.7{10] 39.7; 17.215 27.3(35.5(29.1/16| 4.2|30/85.229.1| 0.60/— 0.77| 4,030 W. | 24| ne, 6|14i13| 3.
70.3338.0, 4.g 58.0lr1| 44.0; 20.827| 32.6|37.2(23.7{16' 3.8/30/75.6/30.8 0.60~— I.30| 4,945/ nw, | 28| nw. 6|1s)11{ 4
élo. 38'Ii 0.8| 64.1|11 46,5 22.7,14 31.6i41.4134.2[12! 5.1} 8/77.9(31.3] 1,20/— 0.91| 5,004/ nw, | 30| AW, 6l1xl12{ 7
60.9939-2| 2.0| 66.3l17| 48.0 21.414 32.2|44.9]27.2[10 5.0(19(77.2(32.3] 0.6x|— 1.98! 4,124 n. 24! 8. 6|12/ 9| 9
11/0.90137.6(1 2.4| 61.9(11| 45.7| 19.327| 30.8/42.6{34.2[12| 5.0|3 ,u.gso.g o,gg—z.56 . 358 nw, | 16{ 8. sl12|15| 3.
6/0.94/40.6 1 2.0| 73.2l11| 50.7| 22.1|14} 32.6|51.1[34.7|e2] 3.2[19/75.6(32.8| 0.88/— I.a1| 6,195 nw, | 28( sw. 3|10 7|10
zzo.g;48-7| 2.7| 75.6 6| 55.6| 27.726| 40.1(47.9/29.3[12 3.3:42%.337.1 2.79/— "22 6,067 w. | 33| nw. cl14| 71 9
6lo. 45-6| 3.8/ 70.2111 gg.ﬁ 29.8 14| 38.0[40.4[28.5116; 7.0 8/68.135.3] 1.44}— 2.06| 6,978| nw. | 27| ne. 5 oliz| o
6/0.78147.81- 5.0| 76.1j11| 56.2] 31.813 10.4/44 3130.5712, 4.2]24/72.3{38.7] 1.68/— 1.01] p,000] W. | 41) 86, 71 9j1IjI0
1,028 28.92 30.38 25| 29.50 | 6[0.8847.2 8o.0/11| 59.3| 21.625 36.7/58.4[37.0|12] 6.4|29/64.0[33.7| 0. 7,777| sw. | 37| #W. 3{ 5(14{1x
842 29.10 30 39 |25/ 29.36 | 6[1.03/43.5H 3.5| 75.5/17 -g 26,014 34.049.5/38.9/10 8.7123/67.6(32.7 1.8 o.6a 4,463| 8. | 30| sw. 4| 81210
1,113 28.82 (— 30.39 |24| 29, 61.;239.9 + 4.0| 63.1)10| 48.3] 21.514 32.24:.6&4.9:20 6.9:9|80.033.9 0.73]— 0.63| 6,040 nw, | 32| nw. 4| 8]13] 9
2,603 zg.;g - 30,47 |30] 20.55 | 6/0.80(37.3|-:weerus| 68.9]20] 50.7 27.0/52.8/38.6]10| 7.1]23/70.4]27.3 0.37]roe | 7,482 nw, | 54] nw. |u1f 2| olra o
Fort Ben :,510! . 30.41 |30( 20.55 |11/0.86(33.64 4.4| 54.4[20] 43.6] 12.1| §] zs.7l4z.33x.3 10| 4.5| 6[78.5(27.3] ©.2! l—— 0.01| 5,442| se. | 44| n. 3| 6j17| 7
'ort Sully rensrams|-annesns [ene|eannonranfosnace|oncene|sns [srnvea|ees|meeace |onnnenfosecarsefeennscrsaes |sssnnseanfeenasonnefssanel sunmmerasfaceane weefvenene
Huron .... S ,3o7| 28, 57 30.40 |30| 29.54 | 6/0.85(30.0(— 0.4] 55.0/21| 38.5 7 8:4 22,8(47.2[29.7(20 4.5 6[70.6l21.5] 1. ':,: 1.18| 5,467 se. | 38| ne. 3| 6lts| 9
Yankton. 1,228 28 30.37 |24 29.34 | 6{r.03[34.84 2.7| 67.5|10{ 45.6/ 18.425| 26.5/49.1(35.0[16| 7.3 18!731.039.? z.g 2.34{ 5,900 nw. | 36( nw. 5| 8j10/12
Northern slope.
Fort Assinaboine.........| 2,720 27.02 —.18| 30.02 | 30.35 {29| 20.65 |20]0.70(40.3{4-11.8] 64.1|18] 52.3 25.6(49.5(46.8( 113.4 zgso_ 27.0] 0.16|— 0.95| 7,846} w. 42; W. 5| 5114/11
Fort Benton... | 2, 6817 27.07 |.o-- 30.:3 30.39 {29! 29.64 (20l0.75/41 .3:113.8| 68.0[ 1| 56.1 xs 9 4 28.022.: 4.8| 1,12.7] 59,%3:.2 0.65/— 0.14| 2,692 sW. | 32| W. 3{ ol13} 8
Fort Custer.. . 30.08 | 30.44 |30 20.64 |20/0.81(39.211 7.7| 72.3] 8| 54.6] o. 812 25.3/62.5/44.0| 1i13.021/68.6/28.5| 0.24|— 0.26 4,170| se. 24( m. 4| 3l20| 7
Fort Maglnms . «| 30.03 | 30.33 |29| 29.70 40.6341.1' 8.2| 61.5(20( 51.2| 20, 229 30.2/41.3[36.1| Ij13.0/21|57.0]26.6| 0.67\- 0.06| 6,473 n. 44| n. 6| 9lx8{ 3
Fort Shaw .. ves| 34 550] .| 30.05 | 30.38 (29| 29.67 (20(0.72/41.8F-11.1(....... vorfuvesene]  9.20 4] 30.9(eereneenen ...[60.4/28.2{ 0.03/H 0.66| 6,804i w. | 36 w. 2| 4j17| 9
Helena.......... .| 4,044 25.72 |—.18] 30.05 | 30.44 (30| 20.66 | 4/0.78]30.X|1+ 9.5| 60.9/18( 47.5| 19.812| 30.4/41.1(30.4) 7| 9.8|r0/62.8/27.1| c.15/— 0.53] 4, 561) sW. | 28] sw. 5| 3la3| 3
Poplar River { 2, 030| 27.77 [seseeei| 30.07 30.:% 29| 29.67 (20[0.76[32.4/-: ! wrefencernes] 10.2'30] 21.7(44.8|cmrere]cec]onenee ...[78.9|26.4| 0.29/— 0.04] 2,850 w. | 36| n. 4] 8|13( 3.
Deadwood..... 4, . +06( 30.14 | 30.. 301 20,73 | 50.73/41.0/4 8.9] 63.220 50.5( 15.3 12| 3r.4/47.9|33.7|11|10.8} 6|71.7|32.0| 1.40/4 ©.33 2,352| sw. | 24 sw. 6| 3|tol17
Cheyenne... 6, 105( 23.94 |—.07| 30.16 | 30.46 (30! 20.61 | 5l0.85/39.0[1 5.7 67.1| 2| 5x.g 15.912 27.4|51.2/42.7| I| 4.3| 6/58.0(24.1] 1,11/~ 0.85| 8,376] nw. | 44| nw. 5| 2|17{x1
North Platte. .| 2,841/ 27.02 '—.12| 30.08 | 30.44 |30| 20.41 | 6/|1.03(39.51 5.1; 63.0{19! 50.8| 23.3|13] 30.7|39.7/32.215| 3.2l27(79.9|33.3| .71/ 1.30( 4,637} w. | 4ol nw. 9| 9 318
—+08| 30.19 | 30.53 (30| 29.59 50-944=-g 5.4 75.0/10; sg.o 11.2|12| 30.8(63.8/41.7|10| 8.2( 5§ s.st.g 0.55(— 0.15| 5,066] 8. 35| . [z1] 5] Bf 715
consered] 30.39 | 30,75 | 9] 29.79 | s{0.96|13. 3.11 33.2( 9, 18.4|— 9.0[12| 8,2)42.2(28.3 % 3.03934_5 9. o,gg-— 1.07[17,057| w. 72| nw. | 6| 8| 01713
West Las Animas ~—107| 3010 | 30,45 (30| 29.46 | £[0.99|41.911 5.0| 79.3[10| 59.7| 19.8| 7| 27.7|59.5(52.5| 8.11.8] 4|72.3(32.0| 0.70} ©.52| 4,499| W. 44| n. (12} 6| 4|13 13
Concordif....ccccresssessanss| 1,384 28.50 |...... | 30.00 | 30.33 |30, 20,28 | 6|1.06/41.8(......... 74.9|10| 53.2| 24.1|13[ 31.5/50.8|42.7(10; 6.0| 5[74.9]|33.3| 0.6T|creseerens| 5.303| €. 32| 8w, €| s| 81210
Dodge City.. —. 13| 30.06 | 30.41 (30| 20.38 | s5|1.02[45.2/-F 6.4 gs.s 10| 57.6| 21.2(13| 35.754.3|37.8,13| 3.4/26/65.231.9| 0.36/~~ 0.30| 6,652) nw. | 40{ W. ¢| 2| 6|12{12
Fort Reno. 56.4 4.3|10| 67.5 28.5/24| 45.455.8 e 1.45+ 1.33 §lane]ere]sue
Fort Supply eorforeess[48.7[sersenn] 83.0( O] 62.6( 23.0(13| 34.9 '°""'| 1.07]— 0.7 7
Fort Elliott..ccnenmnrane 2, 650| 27.30 [—.12| 30.11 | 30.46 [30) 29.49 | 5|0.95(47.4/4 6.4 83.4{10( 63.6| - 21.0{13| 34.3 62.4)46.4,T0| 3.3'26|s55.0!28.3| 0.25/— o.4§ 6,581 nw, | 51| nw, |11| 2; I|LI}I6
Southern slope, I
Abilene..... 1,745| 28.23 {aeaees] 30,12 | 30.47 | 1| 20,57 | 5/0.91|56.2|........ | 85.817} 69.7| 27.4(13| 45.758.4(34.7| 9| 7.0.2668.1144.6| 0.23]scenewe. .| 6,585] 8W. | 32| sw. [11| 3[ 2{xx|17
Fort 8ill. —.16] 50.03 | 30.37 |30] 29.39 50.9752-0:’: 4.8 84.0011| 66,3| 25.0{13] 40.1 59.0/42.5| B} 3.8/26|50.3|34.3| 1.2B|~— 0.75| 6, ‘ n. 38| sw. |21 3| 2|12|16
Port Davis. —.10( 30.06 [ 30.34 | I} 29.68 &5[0,66(54 9+ 5.0 81-5{ 9| 70.3| 25.0/13| 42.2 56.5(42.3|74(13.0| 3(41.2!28.9| 0.01|— 0.52| 5, 145 sW. | 32| sw. |10 1| of 9f2x
Fort Stockton. 3,004 {onnaan rennne [N PP SR [—_—
Fort Btanton...cceuveeesses [ernvenes 23 96 [senrens .|0.73/44.4 72.5119| 59.2| 15.1[23| 30.9 57.4(44.6,10/13.221(61.2130.2| 0.50|-cseeceeme:| 5:280 nw, | 38| mw. |21 5| r[rz)18
Southern plateau. l
Bl PARO ooccvemncionnnnnsns]| 3 764| 26.29 |—.02| 30.11 | 30.37 | 1| 29.67 | &0, 703 8- 3.2 Z 3|10| 68.0| 23.3|13| 39.8 55.0/40.2,14/14.2| 5/43.3/29.4] 0.31|— ©0.19| 3,098 nw. | 28| me. |12| 3| 2|1216
Lava. earnones [N . 9I O 4| 66.3| 19.8[13] 37.660.2cees..]| ree|senane|sseaas| ©,20) PR (1 R Y S
Santa Fé........ 7,026| 23.27 |4-.05| 30.12 | 30.37 (18] 29.68 | £|0.68/40.0 g.s 62.0 2| 50,7| 20.0|12] 30.442.029.5| I1|10.221{53.823.5| 1.01]-} ©.10| 5,170| n. 31| se. (20 5| 21018
;or: lA!puihe 5,050| 25.07 |-.01| 30.I5 | 30.34 [30: 29.76 | 5/|0.58(47.5 .6 z§.6 I g;.s 22,5[13 g;.oy_,; 45.0| 1|10.5| 5(50.6/32.4] 1.560-} 0.59| 3,715| ne. | 32| ew. | § 2 31218
'ort Bowie 0|ecenee..| Bgo0| I] 67.2] 30.0012] 9 54.0]eesees I.42
FOrt Granta.....cosomeses| 49856 25.25 [ceeeee | 30.06 | 30,24 |13{ 29.68 | 5/0.56(54. 111 4.1( 76.2|10( 64.8| 34.0[27 45.722.3@8 8 13(10.1 548.9/33.9 1.301F .76 4.759‘ n. |ag| se. |19l 5 4! 7lr9
Fort McDowell.....vevens|ssansense]seansene oy e 5805[cennenens| 95.0| I| 74.4] 33.0|27| 42.762.0 | SRS ) PO DA 35 8 75! 4
Fort Thomas.......couens| 3,710 27.27 [ereeered 30.¢8 | 30.30 (13( 29.6¢ | 50.61 51.' z 3.2| 80.0{19( 67.23 25.8(29 3g 54. ,’44 914/ 9.8 5[59.2(35.1( 0.38/-f- 0.04| 2, 125 w. 20| n. [20] 5 2| 9fr9
Fort Verde 5.1} 82.0] 1| 66,2 .o|r3| g cvens) wweses| To08|F 1230[seeserren g
MATiCODPA.. coenereessasaones 88.0] I| 76.2| 35.9|29| 2. 1 seeees| 0.86 20 ene 2
Pheenix, . I ! 55 3 of 96.2; 3| 77.5] 31.2|2§ 35 565. o..... 0.97 o.g I
| 5,380| 24.74 [—.01 30,12 | 30.32 130 29.68 | 50.64/44. SI 3 Il 75.0 I g.q 20.8{12| 31. 654.243 3 5::.62: 71.1|33.4! 2.46/-1 1.96| 3,962| s. 33| 8. 5| 7| 2|
San Carlos ! eenrr]53.8] 83.4] 1) 88,0l 27.7|28 | 0.70+} o.15! wer] 2
Wickenburg I 5.5+ 4.7] 87-0, I 73.7] 20.0i23 PO venen-| 1.36/4 0.94! vl 3fen
Willcox EEI] A 82,0'10| 71.0| 19.028 . 0.56 [ave | 5
I“m;lmulauu 141) 29.83 |—.03| 29.95 | 30.17 |27 29.56 | 50.61(63.3 2.5 86.4i 2| 74.3| 41.1|14| 5. 3I45 .3'39.4] 2,11.0.19'68.2(51.4] 1.71/4- 1.68] 3,886| ne. | 30| nw. | 5| 2| I
e pi .
Winnemucca.... 25.58 |—. 14| 30.10 | 30.56 {30 29.71 | 4.0.8542.1-+ 6.9] 70.8. I| 51.8 20.614] 32.8's0. 242.8, xl 5.1 zs|64.5 29.5| 3.78i+ 3.30| 6,167 sw. | a1l w. | 2lralrrlial 5
Frisco ..vesnene 23. +11°0,86(39. 5 00nseer 64.8] I| 47.8| 13.6\12 32. 75;.3 25.7 13. 7. 1(26/63.5/26.3| 0.97 ,072 sw. | 42| sw. |10| 7| 6[17[13
Salt Lake City .. 25.64 30.20 | 30.65 {30; 20.65 [ 4'1,0043.9F 5.2| 68.9, 9 53.4| 17.612 34.351.331.5 I 9.826/68.8/33.5( 3.104~ 1.63] 3,705] se. | 26| nw. [ %[13| 9{14] 7
;o'lttﬁmﬁ...--"" o| 5y825| 24.32 |oeeree-| 30.28 | 30.57 {30 29.68 | 50.90|37.3 69.0( 2| 52,7, 13.1| 7| 25. 555.942. ‘2 2 9.2126 63.0/24.1| 0.50 | 4,020 ge, 38( sw. (11| 7|10/1010
'ort Bridger...... ve| seeses|sserse ! ecenne|sse 9000rs]ces| emnens monane
Northern plateau, ; i
Coeur d'Alene.... svisenesfonalsenees (390 I sevnenees| 60.0; If 46,6| 23.0[11 31.737.0...... LN IO PV (S 5.28¢ 2.90 O 1 N vt o
wenenen| 20,95 | 30.42 3o|zg .53 7:0,89:2.g.+ 7.3 61.85 I 52.8| 29.3|15| 39.032.5(22.0 3 7.0/ §78.0/38.4} 2.13- 0.73| 2,010| ne, | 20| nW. | 2|14 10|16
- weveenrl 66.0) 7 55.2 29.0 3f 36.437.0] { 8.02) w24
. ! | vt |eannn: (37 Bssuacses| 58,0 1| 45.3| 12.0012| 29.3 46.0leccec e emeeae | evenee] 7.20) 1O P4 1 DY
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in the form of an arch, which extended over 30° of the horizon
and to an altitude of 12°,

Mackinaw City, Michigan, 9th: at 7.30 p. m. the clonds
disappeared in the northern sky, showing an auroral light of
35° altitude and 90° azimuth ; it was of a dull gray color; after
9.45 p. m. occasional streamers shot up to an altitude of 75°;
at 11.45 p. m. the sky became obscured.

Bismarck, Dakota, 9th: a faint anrora was observed at %.30
p- m., consisting of a pale yellow light, which extended from
135° to 235° azimuth and to 20° altitude; it attained its maxi-
mum brilliancy at 10.05 p. m., and disappeared at 10.50 p. m.
No dark segment was observed.

Moorhead, Minnesota, 9th : a faint auroral arch was observed
at 9.30 p. m., consisting of a white light, of 15° altitude, with-
out streamers.

Fort Yates, Dakota, 9th: a very faint aurora was observed
at 10.00 p. m., the sky being partly obscured.

Fort Totten, Dakota, 9th: auroral light was observed in the
north at 9 p. m.; it was obscured by clouds at 10 p. m.

Cambridge, Massachusetts: an auroral arch was observed
during the evening of the 9th.

Boston, Massachusetts,9th : an auroral display was observed
from 8.30 to 11 p. m.; it extended from 160° to 225° azimuth
and to an altitude of 25°; it was of a pale straw color and was
accompanied by ‘¢ merry dancers.”

Albany, New York, 9th: a faint auroral arch of 10° altitude,
extending from 150° to 225° azimuth, was observed at 8.40 p.
m.; at 11 p. m. the light became diffused and the northwest
portion of the dark segment became detached. The light
was of a pale straw color, and disappeared at midnight. No
streamers appeared. A black cloud extended along the east-
ern horizon throughout the display.

Escanaba, Michigan, 9th: a bright aurora appeared at 9.08
p. m., consisting of an arch above a bank of clouds; at 10 p.
m. a second arch appeared, about 5° above that first observed,
with several streamers of bright yellow color. The display
continued until early in the morning of the 10th.

Marquette, Michigan, 9th: an aurora was observed at 10 p.
m.; the sky being nearly obscured no special features were
noted.

Mackinaw City, Michigan, 10th: a faint aunroral light was
seen from 6.45 to 8.30 p. m.; altitude, 25°; azimuth, 75°.

Fort Totten, Dakota, 10th: a faint auroral light in the north
was seen at 10 p. m., the display ending at 4 a. m. of the 11th.

Bangor, Maine, 11th.

Fort Buford, Dakota, 11th : an auroral diplay began at 10.14
p- m.; when first observed two streamers, of a whitish color,
extended to about 40°; they were nearly stationary, and had
a slight reddish hue near the horizon; at 10.40 p. m. the
streamers gradually diffused along the horizon to about 8° to
10° altitude and 40° azimuth, between north-northwest and
northeast, forming a bank having the appearance of smoke,
which continued until 11.10 p. m., after which the aurora grad-
ually disappeared.

Menand Station, New York, 14th: at 9 p. m. three parallel
arches, having about 15° altitude and 120° azimuth, extended
from north to southeast; the uppermost arch was apparently
3° in width; the lower one exhibited faint lines of light, with-
out motion; the display disappeared at 9.30 p. m,

Cambridge, Massachusetts, 17th.: an aurora was suspected at | -

8.45 p. m.

The following stations report auroras, the observers giving
dates only :

6th.—Thornville, Michigan.

7th.—Birmingham, Michigan; Napoleon, Ohio; North Vol-
.ney and Ithaca, New York; Beverly, New Jersey.

9th.—Webster, Dakota; Cresco, Iowa; Kent’s Hill, Maine;
Manistique, Michigan; Embarras, Manitowoe, and Prarie du
Chien, Wisconsin; Southington, Connecticut; Riley, Illinois.

10th.—Webster, Dakota ; Gardiner, Maine; Westborough,
Massachusetts. :

11th.—Gardiner and Orono, Maine ; Burlington, Vermont.
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12th.—Atchison, Kansas; Harvard, Nebraska; Yellow
Springs, Ohio.
. THUNDER-STORMS.

fhunder-storms were reported in the various states and terri-
tories, as follows:

Alabama.—Mobile, 5th, 7th; Birmingham, 6th; Greensbor-
ough, 6th, 7th, 22d; Montgomery, 6th, 7th, 23d.

Arizona.—Prescott, 3d; Fort Grant, 3d, 4th.

Arkansas.—Fort Smith, 4th, 5th, 17th; Little Rock, 4th, 5th,
6th, 17th, 18th; Mount Ida, 4th, 5th, 26th, 27th; Lead Hill,
5th, 18th.

Oalifornia.—Sacramento and College City, 10th; Xeeler,
16th; San Rafael, 22d.

Florida.—Limona, 7th, 8th; Sanford, 7th, 19th;
23d; Key West, 28th.

@eorgia.—Forsyth, 6th; Augusta, 6th, 7th; Atlanta, 6th,
7th, 23d; Athens, 6th, 22d.

Illinois.—Chicago and Mattoon, 4th; Sandwick, Windsor,
and Charleston, 4th, 6th; Springtield, Cairo, Anna, Geneseo,
Sycamore, and Bloomington, 6th; Collinsville, 21st, 22d;
Bunker Hill, 22d. .

Indiana.—Greencastle, 4th, 6th, 18th; Vevay, Jefferson,
Sunman, and Spiceland, 6th; Indianapolis and Guilford, 6th,
7th; Fort Wayne, 6th, 7th, 17th; Laconia, 6th, 22d.

JTowa.—Keokuk, Burlington, Dubuque, Davenport, Inde-
pendence, Monticello, Manchester, Des Moines, Oskaloosa, and
Muscatine, 6th; Cedar Rapids, 66th, 8th.

Kansas.—Ninnescah, 3d, 4th; Allison, 3d, 5th, 30th; Inde-
pendence and Yates Centre, 4th ; Ottawa, 4th, 5th, 18th; Fort
Scott, 17th; Wyandotte, 21st.

Kentucky.—Louisville, 6th; Richmond, 7th, 22d.

Louisiana.—Grand Coteaun, 1st, 5th, 6th; Shreveport, 4th,
5th, 6th ; New Orleans, 5th.

Maryland.—QOcean City, 8th.

Michigan.—Thornville, 5th; Grand Haven, 6th ; Manistique,
6th, 7th ; Marquette and Mackinaw City, Tth; Escanaba, 17th,

Mississippi.—Vicksburg, 6th, 7th.

Missouri.—Pierce City, 3d to 6th; Conception,5th; Centre-
ville, 17th; Saint Louis, 22d.

New Jersey.—Atlantic City and Dover, 8th.

New York.—Mountainville, 8th.

North Carolina.—Fort Macon and Hatteras, 1sf; Smithville,
1st, 7th; New River Inlet, 2d, 8th, 18th, 19th; Charlotte and
Lenoir, 6th; Weldon and Kitty Hawk, 8th.

Ohio.—Fostoria, 5th; Cincinnati, Sandusky, North Lewis-
burg, Wauseon,Y ellow Springs, and Napoleon, 6th; Columbus,
Cleveland, Toledo, Hiram, and Garrettsville, 7th.

Oregon.— Albany, 3d, 4th, 5th; Bandon, 17th, 24th.

Pennsylvania.—Blooming Grove, sth.

South Carolina.—Stateburg, 1st, 6th, 7th, 18th ; Aiken, 6th,
7th ; Spartanburg, 6th, 7th, 8th, 10th, 22d. '

Tennessee.—Milan, 5th, 6th, 7th, 18th ; Nashville, 6th, Tth;
Chattanooga, 6th, 7th, 18th, 22d; Ashwood, 6th, 18th ; Knox-
ville, 6th, 22d. :

T'exas.—New Ulm, 1st, 3d, 4th, 6th; San Antonio, 3d, 4th;
Palestine, 3d, 4th, 5th; Galveston, 3d, 4th, 27th; Cleburne,
4th, 5th, 6th; Rio Grande City, 7th; Brownsville, 27th.

Virginia.—Variety Mills and Wytheville, 6th; Chincoteague
and Dale Enterprise, Sth.

Washington Territory. — Pysht, Tth, 8th, 26th; Tatoosh Is-
land, 8th.

West Virginia.—Parkersburg, 6th.

Wisconsin. — Embarras and Manitowoe, 6th; Milwaukee,
6th, 7th.

Tallahassee,
4

OPTICAL PHENOMENA.
SOLAR HALOS.

Solar halos were observed in the various states and territo-
ries, as follows: .

Arizona.—1st.

Arkansas.—3d, 17th, 26th.

California.—1st to 4th, 6th, 7th, 23d, 26th, 27th.



